Prognosis of patients with multifocal glioblastoma: a case-control study.
The prognosis of patients with glioblastoma who present with multifocal disease is not well documented. The objective of this study was to determine whether multifocal disease on initial presentation is associated with worse survival. The authors retrospectively reviewed records of 368 patients with newly diagnosed glioblastoma and identified 47 patients with multifocal tumors. Each patient with a multifocal tumor was then matched with a patient with a solitary glioblastoma on the basis of age, Karnofsky Performance Scale (KPS) score, and extent of resection, using a propensity score matching methodology. Radiation and temozolomide treatments were also well matched between the 2 cohorts. Kaplan-Meier estimates and log-rank tests were used to compare patient survival. The incidence of multifocal tumors was 12.8% (47/368). The median age of patients with multifocal tumors was 61 years, 76.6% had KPS scores ≥ 70, and 87.2% underwent either a biopsy or partial resection of their tumors. The 47 patients with multifocal tumors were almost perfectly matched on the basis of age (p = 0.97), extent of resection (p = 1.0), and KPS score (p = 0.80) compared with 47 patients with a solitary glioblastoma. Age (>65 years), partial resection or biopsy, and low KPS score (<70) were associated with worse median survival within the multifocal group. In the multifocal group, 19 patients experienced tumor progression on postradiation therapy MRI, compared with 11 patients (26.8%) with tumor progression in the unifocal group (p = 0.08). Patients with multifocal tumors experienced a significantly shorter median overall survival of 6 months (95% CI 4-10 months), compared with the 11-month median survival (95% CI 10-19 months) of the matched solitary glioblastoma group (p = 0.02, log-rank test). Two-year survival rates were 4.3% for patients with multifocal tumors and 29.0% for the unifocal cohort. Patients with newly diagnosed multifocal tumors were found to have an almost 2-fold increase in the hazard of death compared with patients with solitary glioblastoma (hazard ratio 1.8, 95% CI 1.1-3.1; p = 0.02). Tumor samples were analyzed for expression of phosphorylated mitogen-activated protein kinase, phosphatase and tensin homolog, O(6)-methylguanine-DNA methyltransferase, laminin β1 and β2, as well as epidermal growth factor receptor amplification, and no significant differences in expression profile between the multifocal and solitary glioblastoma groups was found. Patients with newly diagnosed multifocal glioblastoma on presentation experience significantly worse survival than patients with solitary glioblastoma. Patients with multifocal tumors continue to pose a therapeutic challenge in the temozolomide era and magnify the challenges faced while treating patients with malignant gliomas.